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CASE REPORT
Anesthetic management for patients with Eisen-
menger’s syndrome remains a significant chal-
lenge because of the high risk of hypoxemia due to
irreversible pulmonary hypertension with reversed
or bidirectional left-to-right intracardiac shunt.1,2
Factors that decrease systemic vascular resistance
(SVR)/pulmonary vascular resistance (PVR) could
magnify right-to-left shunt and critically worsen
arterial hypoxemia. Therefore, regional anesthe-
sia must be applied cautiously since it could re-
sult in further deterioration of the shunt due to
sympathetic blockade.3 We report a patient with
Eisenmenger’s syndrome who required elective
fibular head tumor excision. The noteworthy fea-
ture in this case was the use of intrathecal hyper-
baric bupivacaine 6 mg and fentanyl 20μg for
spinal anesthesia. We also inserted an epidural
catheter to cover the event of an inadequate block,
but no drug was administered. Although the ap-
plication of epidural anesthesia alone has been
reported, our case is unique because it illustrates
the successful application of spinal anesthesia 
in Eisenmenger’s syndrome, with the use of low-
dose bupivacaine and fentanyl through which
hemodynamic stability was maintained during
the operation.
Case Report
A 21-year-old woman with complex cyanotic heart
disease was scheduled for elective excision of right
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peroneal neuroma. Cardiac catheterization was
performed when the patient was a teenager, which
demonstrated situs solitus of atria and viscera,
atrioventricular discordance, a double outlet right
ventricle, a large ventricular septal defect (VSD),
malposition of the great arteries, and severe pul-
monary hypertension. Eisenmenger’s syndrome
was then confirmed, but her parents refused sur-
gical intervention. The patient complained of fa-
tigue, increasing shortness of breath on exertion,
chest pain, and hemoptysis occasionally. Central
cyanosis and mild clubbing of fingers and toes
were noted. The lungs were clear on auscultation
and percussion. Electrocardiogram showed right
axis deviation and right ventricular hypertrophy.
Chest roentgenogram showed mild cardiomegaly
and engorgement of pulmonary vessels. Echocar-
diography showed large VSD with Qp/Qs: 1.44,
dilated right heart, mild mitral valve prolapsed
with mild mitral regurgitation, abnormal ventric-
ular septal motion with preserved left ventricular
systolic function, and severely elevated pulmonary
artery pressure at 77 mmHg plus right atrial pres-
sure. Her hematocrit was 47.4% due to secondary
polycythemia.
After placement of routine monitors (such as
electrocardiogram, pulse oximetry, and oscillo-
metry), a left radial arterial line was placed for
invasive hemodynamic monitoring and blood
gas analysis. The baseline hemodynamic profile
was as follows: blood pressure 109/65 mmHg,
heart rate 82 beats/minute (sinus rhythm), pH 7.4,
PaO2 66.3 mmHg, PaCO2 32.9 mmHg, and O2
saturation 86% (FiO2, 21%). After 2 L/minute of
oxygen given via nasal cannula, SpO2 increased
from 86% to 94%.
Spinal anesthesia was conducted with the 
patient in the right lateral decubitus position.
Initially, we inserted an epidural catheter at the
L3–L4 epidural interspace to cover the event of an
inadequate spinal block or unexpected prolonged
surgery. Then, we inserted a 27-gauge Quincke
needle (B. Brane) at the L4–L5 spinal interspace
and then 6 mg of hyperbaric bupivacaine 0.5%
and 20μg of fentanyl were slowly administered
intrathecally. The patient was returned to the
supine position, with blood pressure of 121/
62 mmHg and heart rate of 83 beats/minute.
Fifteen minutes later, the surgical procedure began
while the level of spinal block was static at T-10
(temperature test). Even tourniquet was applied
for the surgery. During the operation her blood
pressure and heart rate remained within 10% of
preblock values without vasopressors. SpO2 stayed
at about 92–96% during the entire 2 hours and
15 minutes of surgery with minimal blood loss
and intravenous crystalloid replacement was about
800 mL. There were no hypotension, respiratory
depression, hypoxemia, and other severe hemo-
dynamic alterations. No drug was administered
via the epidural catheter in the operative period.
Postoperatively, she was sent to the postoperative
recovery room and returned to the ward 2 hours
later with stable vital signs and movable lower
limbs. Thereafter, she was discharged without any
sequel on the 5th postoperative day.
Discussion
We describe our anesthetic management for a
nonpregnant female patient with Eisenmenger’s
syndrome from a large VSD with bidirectional
shunt. The hemodynamic stability observed in
our patient who underwent lower limb surgery
demonstrates that intrathecal fentanyl combined
with lower dose bupivacaine is a safe anesthetic
technique.
The perioperative mortality in patients with
Eisenmenger’s syndrome is between 24% and
67%, particularly following a cesarean section.3,4
On the other hand, nonpregnant female patients
who underwent elective noncardiac surgeries
had a mortality rate estimated at about 10%.5
Anesthetic management for Eisenmenger’s syn-
drome should avoid factors that decrease SVR 
or increase PVR. These factors commonly include
various anesthetic agents and techniques, hypo-
volemia, hypoxemia, hypercarbia, acidosis, and
stress.6
Considering the anesthetic technique cho-
sen for this case, general anesthesia could pose
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disadvantages such as elevated PVR resulting from
catecholamine release after laryngoscopy. Second,
increasing intrathoracic pressure by intermittent
positive pressure ventilation could reduce venous
return and increase pulmonary arterial pressure.
These hazards can be avoided through regional
anesthesia. Although sudden sympathectomy and
uncontrolled decrease in the SVR in regional anes-
thesia could increase right-to-left shunting, there
are reports of epidural and continuous spinal
anesthesia used successfully in Eisenmenger’s
syndrome.3,4,6 Nevertheless, epidural anesthesia
alone may produce patchy or incomplete sensory
block in such a lower limb surgery, causing unde-
sirable sympathetic stimulation or the need to
convert to general anesthesia. In addition, several
case reports of cauda equine syndrome and post-
dural puncture headache were reported for con-
tinuous spinal anesthesia.
Reports showed that low dose spinal local
anesthetics may limit hypotension, but may not
provide adequate block, with around 4% failure
rate for lower limb surgery, i.e. knee arthroscopy.7
However, combined use of intrathecal opioids
and local anesthetics, such as intrathecal sufen-
tanil, was successful for providing anesthesia and
analgesia in patients with severe heart disease.8,9
Indeed, intrathecal opioids enhance subtherapeu-
tic doses of local anesthetic sensory block with-
out increased motor and sympathetic block.8,10
Also, opioids and local anesthetics administered
together intrathecally make it possible to achieve
successful spinal anesthesia using otherwise in-
adequate doses of local anesthetic and markedly
improved perioperative analgesia.11,12 Ben-David
et al13,14 demonstrated that intrathecal bupiva-
caine 5 mg with fentanyl 20μg could provide 
satisfactory spinal anesthesia for cesarean delivery
and surgical repair of hip facture. The combined
usage caused less hypotension and nausea than
spinal anesthesia with 10 mg of bupivacaine alone
and less need for vasopressor support. Fernandez-
Galinski et al15 reported a T10 spinal block level
with 6.25 mg of bupivacaine plus 25μg of fen-
tanyl in 30 elderly patients undergoing lower limb
joint replacement. There was no adverse effect
intraoperatively and good postoperative analgesia
in these elderly patients. Therefore, we applied 
a similar dosage of intrathecal bupivacaine 6 mg
with fentanyl 20μg in our patient, with adequate
block and stable hemodynamics during the sur-
gical period. We also supplied good pain relief 
in this patient in the immediate postoperative
period. An epidural catheter was inserted for sus-
taining an adequate spinal block in the event of
prolonged surgery.
In summary, maintenance of cardiovascular
stability and SVR is important for anesthetic man-
agement of patients with Eisenmenger’s syndrome.
This case highlights intrathecal fentanyl with low-
dose bupivacaine providing reliable spinal anes-
thesia in a patient with Eisenmenger’s syndrome
undergoing lower extremity surgery. Spinal anes-
thesia with local anesthetics plus opioids may be
a good alternative, especially in patients requiring
hemodynamic stability.
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